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Pyrenaria serrata Blume belongs to Theaceae family is a small tree up to 15 m distributed in 
rainforest from Sumatera, Java and Borneo islands on 200-2.000 m asl. The aim of this study was to 
determine the selection of leaf fertilizer to enhance P. serrata growth. This study was conducted in 
Cibodas Botanic Garden’s nursery for 6 months using Randomized Complete Block Design 
(RCBD). The design used three blocks, five treatment of leaf fertilizer types and three replications. 
The leaf fertilizer types were Growmore 10-15-10, Growmore Nutra+Zorb Ca, Rosasol N, Rosasol P 
and control. There were three parameters of seedling growth (height, root collar diameter and 
chlorophyll content) and four times observation. The results showed application of leaf fertilizer 
Rosasol N to enhance seedling height than other leaf fertilizer. The highest seedling height was 
11.33 cm on the third block and the greatest of chlorophyll content was 28.66 SPAD on the first 
block. The selected leaf fertilizer of Growmore Nutra+Zorb Ca rate accelerates root collar diameter 
seedling growth significantly. 
 




Pyrenaria serrata Blume var serrata was native Java and Sumatra islands and it 
belongs of Theaceae family. This species that used in this study was a living collection 
of Cibodas Botanic Garden on vak VIII B 61a from West Java. The fruiting season of P. 
serrata usually once a year between September until December. The tree germplasm 
was easily and the dormant seed type was recalcitrant. The reason of this study was a 
current conservation status of P. serrata (vulnerable) and lack of information data 
(IUCN, 2016). Therefore, to understand on how to promote the establishment of native 
species in plantations is an essential objective of current restoration and forest 
management research (1). Until now, no one references said the utilization of P. serrata 
clearly but the fruit contains alkaloid, flavonoid, saponin, tannin and glycoside. 
Concentration α-glucosidase of P. serrata (39.30 IC 50 (μg mLG1)) was higher than 
another genus of Theaceae (Camelia sinensis). It means tannin in the fruit of P. serrata 
gives non-specific inhibitors for several hydrolytic enzymes such as lipases, α-
glucosidases, α-amylases and invertase (2). 
P. serrata as small tree up to 15 m height; young twig slender, covered with yellow 
or yellowish brown hair; older branches greyish brown, glaberescent. Leaf-blade 
narrowly obovate to oblanceolate-elliptic, 8-20 cm long, 3-7 cm wide, acuminate or 
obtuse, base attenuate, chartaceous or thin-coriaceaus, during brown, glabrescent above, 
puberelent beneath, the margin serrulate or serrata except both ends, the midrib 
impressed above, and elevated below, the side vein 9-13 pairs, conspicuous below; 
petiole 1-1.2 cm long, puberulous. Flowers in upper axils, solitary or 2-3 crowded 
together; peduncles 2-4 cm long, puberulous; bracteoles 2, silvery puberulous, deltoid, 
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2-3 cm long, sepals 5-6 broadly orbicular to reniform, subequal, 5-7 mm long, 
coriaceous, sericeous externally; corolla about 2 cm across, white, with orange yellow 
centre; petals 5-6, orbicular to ovoid, 8-10 mm long, thin leathery, concave, sericeous 
externally. Fruit ovoid-globose, 4-4.5 cm across, glabrescent, bluntly 5-6-ridged, 
indehiscent (3). On the western of Java and the middle of Java, P. serrata was founded 
inside tropical rain forest on the 200-2.000 m asl. Besides on western and the middle of 
Java, P. serrata also was founded in Sumatra and Borneo islands (4). Overall, Theaceae 
taxa include many horticulturally significant shrubs and trees and many economically 
important timber species. There is also a growing interest in the medicinal and health 
benefits of certain Theaceae taxa. The lack of information about this species even no 
information how to propagate and the management of P. serrrata seedlings in the 
nursery before field plantation was the main reason of this study. One of nursery 
management was fertilization. Fertilization has numerous effects on many aspects of 
plantation ecosystems besides growth and yield of target species.thus, to balance 
plantation growth, environmental protection, and preservation of biodiversity, fertilizer 
application rates and method should be prescribed so as to fall within an appropriate 
range to optimize nutrient uptake and growth productivity (5). Fertilizer use was a 
simple way for managers to meet the main target, it was to accelerate the seedlings 
growth (6). The aim of this study was to determine the efficiency of leaf fertilizers to 
enhance P. serrata growth. 
2. Methods 
This study was conducted in Cibodas Botanic Garden’s (CBG) nursery for 6 (six) 
months from November 2015 until April 2016. CBG is located on elevation between 
1300-1500 m asl (S 06°49'37,8"E 106°49'49,8"). Relative humidity in CBG annually 
92.95%, mean annual of temperature 18.97°C and mean annual rainfall 2280.17 mm/ 
year during this experiment had been done.  
The fruit P. serrata were extracted to gain the seeds when fruiting season came. 
The seeds were to be cleaned and selected to put the viable seed. To select the viable 
seeds, put the seeds into a bucket of water. Only select the sunk seed to made them 
possible as viable seeds. The viable seeds were sown in to potray size 37x29x11.5 cm 
until they germinated and showed the second leaves. After all, they were moved in to 
polybag with volume of size 2 L of media. Topsoil and paddy husk were used as media.  
They were 45 seedlings to be tested. Randomized Complete Block Design was 
applied to this experimental data measured. There were three blocks with five 
treatments of leaf fertilizers and each treatment contents three replications. The leaf 
fertilizer types were Growmore 10-15-10, Growmore Nutra+Zorb Ca, Rosasol N, 
Rosasol P and control. All seedlings were planted in the plastic of polybag and watered 
twice a week during four months seedlings growth observation. Once a month, the 
seedlings were sprayed with leaf fertilizer on concentration 0.1 gr/ 1 liter water and 
measured once a week during four months. The parameters growths of seedlings were 
height, root collar diameter and chlorophyll content. Seedling height was measured by 
wood ruler and stem diameter was measured by Freder digital caliper. The measuring of 
chlorophyll content parameter was used Konica Minolta Model SPAD-502 Plus. The 
data of seedling growth parameters obtained were subjected to time series plant growth 
using MS Excel. 
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3. Result and Discussion 
There were three blocks on this study laid on nursery on each polybag for each 
seedling. The data had been analyzed after four months observation. During four 
months observation, the seedlings had immortal data (100% survival). The measured 
parameters on growth were height, root collar diameter and chlorophyll content. 
3.1. Mean seedling height growth 
The highest mean of height growth (6.40 cm) on the first block was reached by leaf 
fertilizer treatment of Growmore 10-55-10. However, treatment Rosasol N leaf fertilizer 
showed the second highest (5.23 cm) after treatment of Growmore 10-55-10. Height 
growth on seedling with Rosasol N leaf fertilizer application showed the highest on 
second (7.67 cm) and third (11.33 cm) block. The treatment of Growmore 10-55-10 
showed the second highest of height growth after treatment of Rosasol N on second 
(6.33 cm) and third (6.87 cm) block. Figure 1 showed P. serrata height growth on five 
treatment leaf fertilizer application. 
 
Figure 1. Application of leaf fertilizer on P. serrata height growth for four months 
observation. 
Among five treatments of leaf fertilizer showed that control treatment only on the 
third block had the lowest growth (3.67 cm) but not for the first (4.10 cm) and second 
(4.97 cm) block. The lowest mean height growth on P. serrata seedling were shown on 
Rosasol P-orange treatment (1.40 cm) on first block and Growmore Nutra+Zorb Ca 
treatment (4.20 cm) on second block. 
3.1. Mean root collar diameter growth 
The biggest of root collar diameter growth (2.43 mm) on the second block was 
reached by treatment of Growmore Nutra+Zorb Ca. However, treatment Growmore 10-
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Nutra+Zorb Ca. Root collar diameter growth on seedling with Growmore 10-55-10 leaf 
fertilizer application showed the biggest on first (1.85 mm) and Rosasol N fertilizer 
application on third (1.76 mm) block. The treatment of control showed the second 
biggest of root collar diameter growth after treatment of Growmore 10-55-10 on first 
(1.69 mm). On third block the second biggest root collar diameter growth was showed 
by Growmore Nutra+Zorb Ca (1.68 mm). Figure 2 showed P. serrata root collar 
diameter growth on five treatment leaf fertilizer application. 
 
 
Figure 2. Application of leaf fertilizer on P. serrata root collar diameter growth for four 
months observation. 
Among five treatments of leaf fertilizer showed that control treatment on the second 
(1.13 mm) and third (0.80 mm) blocks had the lowest growth but not for the first block. 
The lowest root collar diameter growth on P. serrata seedling was shown on Rosasol P-
orange treatment (1.11 cm) on first block. 
3.1. Mean chlorophyll content growth 
The highest of chlorophyll content growth on the first (28.66 SPAD) and third 
(19.46 SPAD) block was reached by treatment of Rosasol N. However, treatment 
control showed the second highest (20.36 SPAD) after treatment of Rosasol N. 
Chlorophyll content growth on seedling with Rosasol P leaf fertilizer application 
showed the highest on second (26.63 SPAD). The treatment of Rosasol N showed the 
second highest of chlorophyll content growth on second block (19.13 SPAD). For third 
block, control treatment showed the second highest chlorophyll content (18.3 SPAD). 
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Figure 3. Application of leaf fertilizer on P. serrata chlorophyll content growth for four 
months observation. 
After application of five treatments leaf fertilizer showed that Growmore Nutra-
Zorb Ca treatment showed the lowest chlorophyll content growth on P. serrata 
seedling. The first block it showed 14.5 SPAD and on the second block it showed 10.7 
SPAD. Also on the third block application on Growmore Nutra-Zorb Ca showed only 
2.83 SPAD. 
No mortality seedling during the observation, it indicates that P. serrata can adapt 
well in this study. Thomas et al. (7) said that native species are expected to be easier 
adapted by native conditions and to restore self-sustaining ecosystem function than non-
native species. Ekasari et al. (8) said that survival percentage and the growth of native 
tree species was higher than non-native tree species. Salisbury and Ross (9) mentioned 
that the plant growth means increasing volume of height or diameter on plant stem. 
Parameter seedling height on P. serrata seedling was shown the highest mean height 
growth reached by Rosasol N leaf fertilizer treatment.  
Parameter of chlorophyll content was very important to be measured, it was for 
analyze of anorganic material to be organic material in plant leaf (10). The plant growth 
was related to photosynthesis process. After photosynthesis process completed, the 
nutrition would distributed on to all the plant structure. The photosynthesis process 
needs water and CO2 and using sunlight and chlorophyll content (11). Rosasol N 
contains high N concentration. Leaf growth needs N to enhance its growth that correlate 
to higher photosynthesis process. Abayomi et al. (12) presented that their study show 
that the effect of nitrogen fertilizer application was high on leaf growth. Also on 
parameter chlorophyll content, Rosasol N treatment showed the most influence to 



























































































Ekasari I, Lailati M. 2017 
123  
chlorophyll content. While photosynthesis process was getting highly occurred, it 
supports the height growth especially on seedling stage. The leaf fertilizers were applied 
to the seedlings repeatedly, once a month during four months observation. The results 
showed that seedlings growth with leaf fertilizer treatments have better yield than 
control treatment in every block. It means that application of leaf fertilizers constantly 
every month in four months can enhance seedlings growth effectively. Zeng et al. (5) 
suggested fertilizer nutrients could be used more efficiently by simply applying 
fertilizer in two or three applications instead of all at once.  
Growmore Nutra+Zorb Ca treatment showed the biggest growth of root collar 
diameter on P. serrata seedlings (2.43 mm). Chemical Ca supports strengthen of 
diameter growth. While application Growmore 10-55-10 and Rosasol N were gain the 
biggest root collar diameter on second and third blocks but Growmore Nutra+Zorb Ca 
was still show the bigger than two others. After all application of leaf fertilizer, control 
treatment showed the lowest growth on root collar diameter. It must be cautioned that 
seedlings produced under low nutrient conditions in the nursery may have reduced 
growth potential after planting to low nutrient site (13). It means that all selected leaf 
fertilizers on this study were suitable to enhance root collar diameter of P. serrata. 
4. Conclusion 
Rosasol N application was the most suitable to enhance height and chlorophyll 
content growth on P. serrata seedlings. To support root collar diameter growth, 
Growmore 10-55-10 was more suitable than others. Next study should use different 
concentration of Rosasol N and Growmore 10-55-10 to gain the best result of P. serrata 
growth. 
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